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Formic acid 15.24 
CH3CH2OCH2CH3 16.05 




Table SI-1. GC/EI-MS retention times for the products obtained for DEC/LiPF6 1 
mol L
-1
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R = C2H5, C3H5O2,
C4H9O2, C6H13O2
n = 0,1,2,3
n = 0, 2
Decomposition products not formed in neat DEC upon









Figure SI-2. Liquid decomposition products of DEC/LiPF6 1 mol L
-1
 measured by 
GC-EI/MS after a 100 kGy irradiation (chart a). Chart b shows the 
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Table SI-3. List of products formed in the liquid phase and measured by GC-
EI/MS for the DEC/LiPF6 1 mol L
-1
 after a 100 kGy irradiation. Three LiPF6-
specific peaks remain that could not be identified.  
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Figure SI-4. High resolution mass spectrometry (HRMS) for the three different 
samples of DEC/ LiPF6 1 mol L
-1
 (ld, hd and hd-sto samples).* 
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+ 100.970 100.980   
C4H8O3F Ethylmethyl carbonate-F + H
+ 123.068 123.045   
C5H10O3Li (CH3CH2O)2CO + Li
+ 125.083 125.078   
C2H8O4P (OH)2(OC2H5)1P=O+ H
+ 127.020 127.016   
C2H7O3PF (F)1(OH)1(OC2H5)1P=O+ H
+ 129.011 129.016   
C2H6O2PF2 (F)2(OC2H5)1P=O+ H
+ 131.017 131.029   
C7H13O2Li  136.102 136.107   
C5H10O3F CH3-CH2-O-CO-O-C2H4F + H
+ 137.073 137.061   
C6H12O3Li C2H5-O-CO-O-C3H8 + Li
+ 139.110 139.094   
C2H8O5P (OH)2(OCOCH3)P=O+ H
+ 143.021 143.011   
C7H13O3 CH3-CH2-O-CO-O-C4H7 + H
+ 145.091 145.086   
C3H8O3PFLi (OH)(OC3H7)(F)P=O+ Li
+ 149.041 149.035   
C7H12O3Li CH3-CH2-O-CO-C2H2-O-C2H5 + Li
+ 151.101 151.094   
C7H14O3Li C2H5-O-CO-O-C4H10 + Li
+ 153.100 153.110   
C4H12O4P (OH)1(OC2H5)2P=O+ H
+ 155.052 155.047   
C4H11O3PF (F)1(OC2H5)2P=O+ H
+ 157.042 157.048   
C3H6O3PF2 (F)2(OCOC2H5)1P=O+ H
+ 159.035 159.037   
C8H16O3Li C2H5-O-CO-O-C5H11 + Li




+ 163.057 163.060   
C3H6O4PF2 (F)2(OCO2C2H5)1P=O+ H
+ 175.056 175.048   
C8H19P2  177.098 177.096   
C8H12O4Li C2H5-O-CO-C5H7O2 + Li
+ 179.105 179.089   
C8H14O4Li C2H5-O-CO-C2H4-CO-O-C2H5 + Li
+ 181.100 181.105   
C5H12O5P (OC2H5)(CO2C2H5)(OH)P=O + H







Li CH3-O-(CH2-CH2-O)3-CH3 + Li
+ 185.109 185.136   
C9H19P2  189.092 189.096   
C8H15O5 CH3-CH2-O-CO-O-C2H4-CO-O-C2H5 + H
+ 191.098 191.091   
C8H14O5Li CH3-CH2-O-CO-O-C2H4-CO-O-C2H5 + Li
+ 197.106 197.100   
C10H17O4 C2H5-CO2-C4H6-CO2-C2H5 + H
+ 201.117 201.112   
C10H19O4 C2H5- CO2-C4H8-CO2-C2H5 + H
+ 203.128 203.123   
C8H19O7  227.118 227.113   
C10H21O6  237.142 237.133   
C10H20O6Li  243.146 243.141   
C9H23O4P2  257.110 257.107   
C12H22O6Li  269.164 269.157   
Table SI-5. Ions detected by HRMS in the DEC/LiPF6 1 mol L
-1
 solutions which have 
undergone radiolysis or electrolysis. The measured and calculated masses are given. The 
circle indicates if the species is detected. 
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Figure SI-6. High resolution mass spectrometry (HRMS) comparison for both 
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Figure SI-7. Evolution of the current (in red) and of the cumulated capacity (in 




















2850-3000 CH2/CH3 stretching modes 
1742/1710 C=O stretching mode without/with strong interaction with Li
+
 
1370-1470 C-H deformation modes 
1250/1300 O-C-O antisymetric stretch without/with strong interaction with Li
+
 
1092 C-C-O symmetric stretch 
1018 C-C-O antisymmetric stretch 
901 Ceth-O stretch and O-C carb stretch 
866 PF6
-
 mode in Li
+….PF6
-
 ion pairs 




791 Skeleton out of the plane deformation of diethylcarbonate 
 




Main IR wavenumbers and corresponding vibration band assignments for 
diethylcarbonate/LiPF6 solutions. The band assignments are based on references
1,2
. Ceth and 
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